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[56^©^^] RN AjJ<U ^^-if 

^r^u v** f$l t^zz ft b<Dmm&*mv&tiifeti*^iN2 j &2>±oiz 

t £ 4# fit £ -t Z> R N A jK y ;* 9 - if o 

2 ] MM R N A sK U * 9 - tf© 3 * I/**- K*g^»(Stf jc#fi-r * 

o 

#2tCflB«©R'NAaKy *^-if 0 

4>&< i o©7^ ;i#fn $/>»ciEjfc3jriTv^flt:£jgi~3 ©v**rn# 

1^1C|B^©RN AsKU *^-if 0 
RN AsKU ;* ^-if„ 

cd isi© ;i/ - ^ * © r ^ y ^T*& & m&ig 2 ~ 5 © V> ftlJ^ 1 ^icia*© R N A jK 
y * ^-if 0 

l~6©V^Tn**13StCfBfl6©RN AaKU 

[flt## 8 ] T777-^, T3 77-S?, SP677-J?, K1177-J? 
lCft3fciT&ft:£3l 1~7 ©nffifr 1 «JC|B«©RN AaKU ;* ^-if e 

[fl&##9] T7 77-^ft*©RNA^'J^7-i?©7^ fift»£641-667 
*>*IRSft*1fi«*©^.fc< fcfc 1 o©T^ ^BlflHIfcttSflT 
V ^ £ R N A # y ;* 9 - if T? & 5 Zl h & ttft £ ir £ R N A jK V * 5 - if . 
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y®E©«g|, if A£ £e>fcw«fi3fcm~9©^-r*i2)>ijgocSB 

t©RNA^iJ ^^-if 0 

[fMll] T7 77-i/'fi3({0RNA3K'J^7-t*tfcoT, T^/^a 
g644£fc&667 izte^T^ui/yzm-tZRN A/KU *^-i£. 

2] T 7 77-^ffi3fc©RNAvKU*^-l£#y^ ^ 6 4 4 

6 6 7J£A^(Z)7^ >>^<Dtt#S, e>lcWlT&fif:£«l 1 tC 

IB ^ © R N A jK U ;* =? - if. 
[f9#3El 3] gMT7RNA/K'J^7-f©6 4 4f @07^;^S7 

oc ^ ;i/ r - y u */ y \z m m £ ti r=. z. t & mm n -r s r n a & v * 9 — t? . 

[SMttEl 4] ^14MT7RNA7KU^^-if©6 6 7#g<Z>7^ y^*? 
i - ;i/ y ^ - y tf^ u >> y iz ff $ *i 3. £ 5: mm H "t Z> R N A stf V * ^ - if . 

Mf#3gl 5] m&MT 7 RNAsKU ^^-ifCD6 6 5#g(Z>T$ ^^^«n 
-f i/ytfyfu U >lC«g|£*iTV^ff:£:£l 3X1*1 4 ICfB^ORN AtKU * ^ 
— 1?„ 

[fflf^l 6] KFttSfT 7 RNA^'J^7-fffl64 4#gtf>T$ ;i^i7 

xn^r^-^^^ni/^tcgm^ti, fro 6 6 l&U<nr^Jm&M'7 3L-)\, 
- > n ^ y icggis v^ s 3 h t. ~? z r n a jK y ;* ^ -a B 

H»*gl 7] gttiT 7 RNA/)f'J^7-€©6 6 5#g©T^ ;Uj|iD 
-TS>>*^n U >lCg^^tlTV>S^^l 6 fC|B^£>RNA>tfy 

Clt^^l 8] T3 77-i;fi3({©RNA)K'J/7-ift'feot, T^^^ 
i6 4 5 ifcii6 6 8 {C33^T^n$/>£^-t£RNA7KU ;*^--fcfo 

Ht#=£l 9] T3 7T-^fi5f5©RN AjKU *^-i£#75 ;i^S6 4 5 

[ff^2 0] Kl l77-^fi*0RNAiH'J}l7-1ft*$»ot, T^7& 
664~669tf)|^a:£& 6 9 0 fCfe^tf D^>S:f fSRNA/KU * ^-1f 

o 

[ff^2 1] K 1 177-«©RNA/KU^7-W7^ 664 
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»^^2 0 lC|E«tf>RN Atf'J ;* ^--if. 
[1M2 2] S P 6 7 7 - R N A/K 'J ^ 7 - t*T'$ o T, 7^;i 

6 3 3 — 6 3 8(Z>H9£fcki:6 7 0 {CfcV^^O fc^e RN Atffy * 
— i£„ 

[i*S2 3] SP6 7T-S;fi5|5©RNA5K'J^7-W^;iM 6 
3 3- 6 3 8<Dm&fc&6 7 0 J^^O T ^ / If A£ £ £ 3 £ IC 

tt5f^2 2fCfB«tf>RNA3j<y *^-i£ 0 

[f#«2 4] SMtt£l~l 8m^*lfr l^lCffi^GDRNAtfy *^--tf£> 

[ff^2 5] 4 m^tlfr 1 ^iCffi^CDRN A/Ky & 

mm 3 * iz «fc y $ggi $ ft s M» £ ti t=L R N a *f y ;* ^ - -tf £ miRi- s 

[0 0 0 1] 

#3^^ DNA ©££Bi^&£^fcJ&«&2EI*S!RNA tfy *^-i?lCWi-£ 

o 

[0 0 0 2] 

#y *9-if»uft£js (pcr ) m&mftttmx'&v. 4t**<Dmmmm-&fc 

^ot^S [Randall E. Saiki et al. (1988) Science 239, 487-491] 0 PCR 
T'l*. 1#^-<Z)DNA mKZ^m-tZZ.tbsiffiT'&Z. PCR 8sT?itHILfc£j»« 

%WffiJfc^T^T?fe€> [Corinne Wong et al. (1988) Nature, 330,384-386] 
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[0 0 0 3] 
[0 0 04] 

hVy*X7^~b (2' dNTPs) #MJ3WcB#U rne>#2/-*:n. 

y^Kmzmf&z. tm. Hot, «*«S7ftt, iti^^#i-s^^>rv- 

£2' dNTPsIt i/-^3i>X©tulCPCR^^*^l^*'re^SI*^o 

mm. ^* j -jimmm. tnvm&8k. HPLcmm&tt&z imm. Dorit 

R.L et al. (1991) Current Protocols in Molecular Biology, Vol. 11, John 
Wiley and Sons, New York, 15.2. 1-15.2. 11#MJ . fiStUD 

[0 0 0 5] 

PCR £j£$J©J&^&??£ (renaturation) PCR4 

*-*-l/-$/3> (biotilation)i:X h 1/^ h 7 >Sg#)A© P C R^lJO 
fR«, 1/7-" 7^>* hV ^ *PCR^##^$*lTV^ 

. Barbara Bachmann £> % 1990, Nucleic Acid Res., 18, 1309- iCfMIzj^cS 

5> o 

[0 0 0 6] 

-eZLT^tlb^^-rSfetoCD^bV^^^il LT, *|g^#li, PCR £j£3&*f» 

X7x-h (2* dNTPs) £|&£-r5Z:£&<> ^oPCRSMM 
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DNA ©ifi£ffi*BSW£#i£&*3gLfc [W096/14434] . T7 RNA/KU ^ 

^-i£^<Z)RNA tK'J *^-1fhRNA3&^KJStf)#-^ (MxJi. 3' 

^:*3f S/U K5* hU7*^7x-b, 3' d N T P s ) £ffiV\£ 

5C F 5* hy7*77i-h (2* d N T P s ) £Rfo£-f LlC 

[0 0 0 7] 
[« SB L J: e> £ -T -5 3Rfi] 

o 

±K«LaSSB^je«Stcfiv^T, T7 RNAjKU *^-if^tf> RNAjKU ;* 
ATP , GTP , CTP &tfUTP e>&S U * F 5 ' h 

U MSMtfJC3' dATP, 3' dGTP. 3' dCTP, 3' dUTP3t 

6 e>fc*4>*s<i:fc ll©3' r^^S/y /ffs? l/tf K©^* 

i/*^ F&tf^a-^s/y f#, y jk** i/**- KBB^^jcsi^fty 

sKy ysKs* i/;r?-F##j«s*i*. 

[0 0 0 8] 

^ F* ±flaiB^JK:flJtya**iK:<v^fc, $e>ic, ysKs^u* 

y, mF}^<DMv&$.ti%izm&&2>z.}if)mwisfc a ^cDj^jcysKs*!/;*- 

^F£3' -r^^'J7K?^l/^f Khfflra, MtfJC»3QiS*l6S:^'r«ysK 

i/^Fra&ufMftsais&w-rs^^s/ysK^^ i/*^ Fia-eo/wr 
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[0 0 0 9] 

S;U TX#4>£^7b\ *£v^i:£<&VMiNA tfy ^^--fe'SrJI^-rszifclCfeS 

o 

[0 0 10] 

, :7i^;i/7^— >(FK ^DSy>(Y), ^D'JXP), n>fi/>(L). \zx*V> 

J^lC^ft,, Zltll*, r<Z);Ky *^-l£<Z>667#S<Z>7^ J ^g#FT*&£ 
rilfci^U F667Y©|H^^ 667# S ^ ^ ^g^F£YlCfi&£-t»:£: 3 £ £ 

[0011] 

ZZLZ-V. DNA /K U ^ ^ — "^ICO V^T 2* l/*^ F£>«2glC<fc *JStU 

izmmtfib z> ^ ^ ^nt^y, £ e> ic 3 <z> £ ? y &fr<omm *mffi u & 

^MMCDDNA jtfy*9-i?#*l&ftTV*5 (#W8-2 0 5 8 74f, Proc. 
Natl. Acid. Sci. USA, 92:6339-6345, 1995)] . 
[0 0 12] 

^•riCte, T7 DNA>J\ y 2^:7 — 1?$:flBV*;fe.S/— # ziy ^EiLj&lZiSVf & l/^^ 

y ^9--e©r^ y BftBB^i©fflwitttcai^v^T, ffitf>DNA>Ky * ^--^©ffiraap 

&(DT$ y^Sr^^SZlilJCJ; y, 5? y ihJXhM 7 X#{£Ti~& HmW.^tiX 
fi|J*>, T7 DNAsK'J *9—£©Y(^n5/»526#, 2' -dNTP£2' ,3' -ddN 
TP©flfcya*S6*CD^>f 7;itf4>ftvWBtH"e%S. J^C, ^cJBBDNAsK y ^ 9 - 
^I©F(7i- ^75- >)762, ^.t^Thermus aquaticus DNA/j<y ^ ^ — if (Taq 
DNA >Ky JRKttPftftlTV**) ©F(:7:n — ;i/79 — »667jbV T7 D 

NAaKy *^--fef<5DY526CDfg|iifc7^ ;t^it'feU, Zl©7^ </flfc&3£&#*. 
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F762Y(^ n %/ y) £ J: u J F667Y n 1/ y) izmt £-££r£T^y&#/'WT:*# 

[0 0 13] 

$?>IC, ZlCDJ^fcDNAtffy *^-1ftCB8-f S^-^lC^VM:. T7 RNA/K 
U *^-i£fC^T%, DNAjKU *^-1fT^I&£nTV^M^c£*B^&M^ 
BP *> 3^^631-640 {C*f -T £ feftf IMTPlC** "T § -t & SS-ffc §tST'$>5^ 

bj^StC, RNA aKU*9-1?JCOV^W:, itl* T5/- * x 3*1 

frofco ££>IC, ifflJ:-5fe««lT. S*R©£fcfc#£>, 9t»ja*©H**«l?B 
bfc^MM<Z>RNA 3KU ;* 9— eti»e>tlTV^«;*»ofeo _tffi4#W¥ 8 - 2 

0 5 8 7 4-34**iCtt:, T7 R N A^U * ^-1? Lfc^MttfB^S *lT ^ 

[0 0 14] 

3£lC, T7 RN A/KU ;* ^-ifODZKDM^l*. Protein Engineering, 3:461- 
467, lQWlZ^ZtlX^Z^-^B tfj©, DNA;tf U * 9 - -fef <Z> a I M&£tt>N 
A«#ttRNA3K U >l 9 — (T7RNAJKU^^— tfttdCD^tC^SSnS) lC#iC^ 
#3*lfc7^ yfi*KfcYGJC#**lfe9~ 1 075 y B3**rt*e>fcslR«tc*BS 

•tzumz-bft&o 5fetcDMAd<y 51^— tfT?9saftstifc^c»arDNA3Ku ^9— 

7^;i^l7 6 2**W±T.a q DNAtK U ^7~^®75 ;i^i6 6 7 ©F 
(7i-;V77-» tt, igttC3HB3*lT^«>DNAjKy * ^ -1£<Z># < tCtE§g 

£*i&„ Lj^SJc, Bv^3£ic, dnajKU *9-if£««>TffiHtt#itfv*K:fc 

T7RNAjKU *^-ifTtt, ±IHM^M^i--5^631-640{CliF(7a: 
[0 0 15] 

iD AT, #5&SJ!#te, *J»«DNAjKU *9-1?I©F762©ffc1t«:, 74>JS-' 
if^K^-f >©^'J y^*0tC##U T7 RNA jtfV *^-1fJCfcV^ ^©Mc 
tC«S*r*««JCfeW*T^ yK©Hf»S:-|ftWbfe. i:3 5^S usa et al.©£ 
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^(Nature, 364:593-599, 1993) T*^3 *l7ciC{M(S3i±;fr <ZK *»*DNAaKy * 
^--feflCD^y y ^(HCfB^S-r^T? RNA 3i< U ;* =y - ifcf©^ U y ? *ZIC t;F("7 

[0 0 16] 

£<&VMJNA jKUj15— e&li«'r*ri:S:B»i:LT, tffc&RN Atf'J * 9 

IE * & if in $ * fe R N A stf U * 9 - if £ % V * £ L T * 5§ W & ^Sf* L fc. . 
[0 0 17] 

y s ytmgii. ±lH#ga 5 ^ ^ 8-205874■^^c^i^<^lgg%fJ(^%s4^Tv^v^ 

[0 0 18] 
[M £ t Z> fe * 

rn AaKy tfjcw-rs. 

[0 0 19] 

RNAtKU *r?-if fcjRWc-rs. ££>IC, rHPffiSTRNAiKy tt, ^ 

ftSRN AjK'J ^ 7-t*t*feot, jtff!?t5fffiSRN AsK'J ;* ^ -ifofg;*; £ 
ifcfeLT, 3' -riT^S/y F*&tt-tn&©«l##S:9iy3&trlB* 

3 &JC*-rst»© , e*>«i4: i bTf*«S. HP*», gFttMRN AtK'J * ^-1f &A& 
»Kl±KJK^©BWeUfftlfLfeRN AaKy ±IH rjptt^RNAaKy 
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[0 0 2 0] 

rSFttSRN AjKU ^ L T M3-tf, T7 77-i?, T377-^ 

, SP 677-2?, K 1 1 7T-P\zm&-?Z>RN A#V *5-l£Zm\fZ>Z.£ 
= fib, ZL*ie>©RN AtfU ^-iflC^SruS^T-te&VN,, 
[0 0 2 1] 

#f§i$ilc£VNT rfftlRNA-K'J^7-fj », ^&c##-t&©^ 
l(Z)RNA*U^7-€, W^{C#4tSRNA3|f'J * ^-i££©gtf££;& 

) %©%^-T-5o fib, ©|&44£#^6k&(Z>^£firfcfc, RNA/KU 

, Fcm^mmnvx^omx^ bp*>, pcr£m*tlt, */-?x>*/b<z>rn 

A75W> h&MtSr tfenTlgT'feSc 
[0 0 2 2] 

T7 RNA/tf'J ^^-iftt, ^&T#M14©i^V%yn^-#-#Ml®RNA3}<U*^ 
--fef£ LT*ne>*lTV^o T7 RNA^U ^^-if©^SBH^Jt^^lcB8LTl*Da 
vanloo et al., Proc. Natl. Acad. Sci. USA. , 81:2035-2039 (1984)tC|H^£*lT 

$ blcAS^lCWLTtt, Zawadzki et al., Nucl. Acids Res. , 19:1 
948(1991)lC8ElCgB^$*lTV\£ 0 i©77-^fi*ffl UNA sK U * 9— A 
J©»^^3&*#ORNA^U^^-if ilM^U. #— ©JKU K©*T?«^ 
fx.J&*.4f $ 3. £#£fi5fe<2> (Chamber 1 in et al., Nature, 228: 227-231, 1970) „ 

#£2*lTV\£ 0 £!blCSousa et al., Nature, 364: 593-599, 19931C8SII 
[0 0 2 3] 
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lebsiella pneumoniae fC^^"T SK117 T - ^fi3fctf)RNA/j<y ;* ^ -if © 3 o# 
±fa4®CDRNA3j<U^^--ifli. SKI, T ^ y m<D— 

[0 0 24] 

##gt£(Z>RNA;Ky ^^-ifli, ^jStSfftiRN Astfy :* ^-ifOfg* £ 
JL>7 l^*^ Rcjfc^T 3' -r**$/y I/**- F©3l 

' ^a-^yaffs* 1^*^ f<b# 3' tt^s/vtfxv i^^-Ftcm 

^«»«rf5fUfeS' ^^S/ydCji^ l/*^ F*S##&JBv%fc»-£fc:4$fc:<£T'*- 
*»W©RNAsKy *^--fef&, 3(Z)i:e>&3' ^^PS/yaK 

lift, z:rt% ysffs* i/*^Ffctt, atp, gtp, cTPftimpxtt-£fte>©SN* 

tofr&fc-Bystf:** I'rt-S' F5' b'j7*^7i-hi^U 3' -5 s ***/ 
y tK** U*^ F«U 3' dATP, 3' dGTP, 3' dCTP&tf 3 ' dUTP&jgUlc U 

[0 0 2 5] 

#SjSi£<JDRNA7#y *f^-TSWf4MRN Atfy *-7-i£tf>4>&< 

[0 0 2 6] 

tfrM<z><t:e>&T7 rna # y * ^--ificw-r zm* <om& zm$L z. 



1 0 
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fc±T% T7 rna 7}<y ^--tficfctfsu v*?- K^S^ick y5f*j& 

v^ICovm: HlgSlC. «*®3g|*#&flMftLTlfeftfU BFffiSRN AjKU * 9- 

* it* ft * ommfo & m y atftB* & &#-r <& r t #-e s -5 3 t & j& m v x , 

[0 0 2 7] 

#*6IH#H:, T7 RNA dOJ ^9— eat<5^€:» ALfeW7X$ KpT7 

R£#SSU FpT7R&/<-^K:bTT7 RNA 

©^Hfl££#g£bfco BJJ*>, T7 RNA 3#U*^-if(Z)F (7t375-'>) &££ 
£Y (f Di/>) #2£K:3£ft3il:fc3EJSS!T7 RNA/KU *^-1fe&SF644Y, 
F646Y, F667Y, F733Y, F782Y, F882Y£$pig U 3*1 & ©3EIM*JCO V*T8t »J & 
*IB*©jt«€:ff ofco £e>&C, *tt(Sousa. f EMBO J. , 14:4609-4621(1995)) 
JCtt, T7 DNA sKU ^^-if©Y526{Cffi^-rs^ST*S>ST7 RNA 3Kl)*9--g0 
Y639F£JMf;©tt«&ffii£LTV\S. #&C, 4tB§¥8-205874#tC|a«S JlfcdNTP 
ICMf -& -£<Z>##M£ feftffc $i±ST*^>5^Zli: Sr^« b fe#3S631-640JC-£* ti 
& Y639F^Hfr=&#SI b fe„ 
[0 0 2 8] 

5 s — #/<-;*T?&£GeneBankJ: y, accession No. V01148 J02518 X00411CDT7 
77- S?DNAffi#I (39,937^g*f) <Z)&*#-^3171-58221C 3 - K 3 *lT Vn £fB#I 

(@i^:tJ t 2#Rpj siitit^s. h i 2 ic^-rs^© ±mz. &mm 

GeneBanklCfi*3*lTV^6T7 77~^M(L cus T7CG, 39,937J&S*f 
)(JD#-Sf£^U 7^ JWMD&m*. T7 RNA stfy* 9-1? £**J©M 
)«rlfcbT, ±S883T^ ^^a^e>^oTV^^Zli:S:^-ro 

Z1<Z>7^ / BB^IttU JlfBM ffatt et al., J.M I.Biol., 173(2) : 265-269, 
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[0 0 2 9] 

tot, *W«B*JCfeW*SPffiaT7 RNAtfU *7-i?»fc^©7^ /MSJ#I& 

=bT*#^ 0 tot. *nm(D&mKm'3^T^zmA'?'<%&&MRN a&v 

*5—&i>K SFf£MT7 RNAjKU *^-l£{cM<D^M£^ALfcfc(Z>T?&&^-ir, 

}:it##tliM«:ofctLTt), T7 RNAtf U * ^-if^tt&ii^LT^SEgy 
, -€-©J:e)^iC^A^fc«^^S:^-rST7 SNAsKU ^9--^%)*»WJC*VxT* 
38W©B»i:?"*3SIS«:«*A"*-SSF£a!T7 RNAjKD * ^-if ©«gfiilC-g-^ tiS- 
[0 0 3 0] 

T7 RNA/KU ^^-ifJ^^©RNA/KU ;* ^-1?lCo^T©75. </MB#f©#-£B: 

§5. tot, ZLtl£(D7^ >>MB^&tf^tf>#-iHC#VxT&, T7 RNA/K D ;* t7 
-1?©»^fcra«iT?&y» 7^ y^©#A£fcl±*^KJ:£^#&£ti'£\ 

- a k ^ n & m -r s «p (D r n a jj< u * ^ - i? * * 5§ ^ k £ v > t m <d g Ift 

^•t-5^M$:#A-tS»^MT7 RNAjKU t^—WmmiZ^lttlZ,, 
[0 0 3 1] 

T7 RNA /KU *^--tf»^W:, T7 7 7 - ^DNA£ fflgS^, T7 RNA jKU*^- 
if itte^-CD N*^r$ ymM^-h^tC#M^^^^-rv-(T7Rpol-N : 5' -ATA 
TTT TAG CCA TGG AGG ATT GAT ATA TGA ACA CGA TTA ACA TCG CTA AG -3' ), 

c^mr^jmmmrmz^m^^^^-( t7r P oi-c : 5'-ata m ta 

G CCA TGG TAT AGT GAG TCG TAT TGA TTT GGC G -3' )&-&J?fcU PCR&ffiV^ 

mm. ftm^? & -p™*mm? sitms am^mmimm) . zvmm^ 
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#3* 10 — 155759 
^y>>K (IPTG) T7 RNA stfy *9-i?SBJK&*;i;tC$89I-r* 

o 

[0 0 3 2] 

3tf>T7 RNAdfU *9-i£itte^0>@E#J£, 0 1 2 iZyjk-tT ^ ^ 6KB!$I £ 
&%iLfr£Z.Z. W#^lC-»Lfe. jft, lC^i"T^ y^SB^iJilGr 

achev et al., Bioorg. Kim., 10:824-843, 1984lC#£r $ tlT V*<£> 7 ^ JWfflM 
tit. mi%.&2 iZj&?7$ /M®I^JlCfctt£623#B<Z)Y;&tf665#B<Z>L#, 
Grachev et al.tf>#^(Cfctf£ 7 $ J ^n^tlH (623#g) 

P (665#g) ^&£,&-e*B3tbTVNfc 0 _hMCD«fce)iC. 2fc£imB<Z>I£M!S RNA 

, $ ^>lC^i-S%<Z)1?fe-5Zl t^T^, ±jHGrachev et al . <D#^ L T V^623 
#B&tf665#S©ggS#^n^ftH;&tf PT?&£7^ 7 IfcfB#J%u #8H9!©^M 
MRN AjKU ^ 7-fCD^-^il*5fttlRN A/if U * ^-iflC^tlSo 
[0 0 3 3] 

mm^t * -pT7^^-D^mmi>^mmvt^7 rna tfy^— >r> • 

o ZKZ)5§^^^^^ KpT7R£/<-yUCUT^JIW RNA >K U * 9—1? £ It, 
fui£©Y639F, F644Y, F646Y, F667Y, F733Y, F782Y, F882Y£#ggb, ZLtl*><D 

[0 0 3 4] 

Ift, F644Y^M&f£o, ^MMT7 RNA jKU ;* 9-if CoV^tt, F644lC*fi-S 
S£J*JSW*fc. F644<Z)jE^©L665&i&«fr ©Grachev et al . ©$g£lC*£o TPil ^ 3 
IltiAlfe. fiPtu F644Y/L665P£ lT^M5:iAL, L665P©j^«£ig^fc 
. F667Y^H£#0, ^H§?T7 RNA >tfy*9— t?fc, F667lC*f?-£^J|J^ 

F667©jE#©L665£tffj&©Grachev et al.©«©Kl|£o TP^-fS^M* 
^ALfeo BP*.. L665P/F667Y£bT^J|£^AL£:o 

SfeJC, F644Y/L665P/F667YJgH«:#Ab"fc3C*a!T7 RNA U * ^--feffc^ 
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[0 0 3 5] 

^M£^ALfcT7 RNA/tf'J *^-if£#®!U i E- * -IE3«#|l$fcRNA 
^hATP, GTP, CTP^LtJfUTPX« J 5-tie)®fl^^^e3^S , ;ii<5l^ l/yt*/F5' 
h U 7*^7x- hSftfetfJC 3' dATP. 3' dGTP, 3' dCTP. 3' dUTP*V*»-t 

tie>©sg##o«t»;a*ig*€:SF^si[T7 rna#u *^--fef titmLt^o ig^mig 

[0 0 3 6] 

^lJC^-Ti^C F644Y, F644Y/L665P, L665P/F667Y;RtfF644Y/L6 
65P/F667Yte, m-&J*?gtt «: U 3' dATP, 3' dGTP. 3' dCTP. 3' 

duTP^v\tt*ne>©s8»#©*ya*©*ii3!fc*ii^e>*ife- F644Y/L6 

65PS5M#©«iya*1Bj&tt, F644YSgHfti:ra^*ofe. 665 
<DW( i/y<D7UVZs^<Dmm*. 3' dATP, 3* dGTP. 3' dCTP. 3' dUTPi£ 
Wtttlb<D&mfr<0&*)&&K&W&*^ *HC«, L6 

65P/F667YSEH#©*§*©*S:^i-««, F667Y^M^=fe. L665P/F667Y^Hfls£>lfc 
y&#fB#£IWT?*>ofc. S&JC, F644Y/L665P/F667YSEJ*flt©flfcy:&»tB2j 
rtMKfclfcfrofc. ^lJCtt^LTH&V^ F644y/F667YSEH*©«tya 

*|g^J teF644Y/L665P/F667Y^M#© ^ ft & HN$T* & o fc . 
[0 0 3 7] 

F782Y3EJ*#tt, RNA-^«?SttS:«#*UTfey, 3' dATP, 3' dGTP. 3' dCTP 

, 3' duTP^v^^i^n^(Z)^^^:<z)5^y3i^|g^J : fe^^#^tlfeo f733y^m 

mt. RNA^JfcnHttf^iSTl/fcfc©©, 3' dATP, 3* dGTP, 3' dCTP, 3 
' dUTPgcV^i^n&OSI^CO^ya*©^©*!?^?)*!^. F646Y^Mft 
RNA-a•^K?S'^^$:^#UTV^fe=bC^)©3 , dATP, 3' dGTP, 3* dCTP, 3' dUT 

p* v%t**ne> ya*iB*©gsc#ttae>4xa:^ofe. f882y», rna 

££IC. T7 DNA 3Ky >l9--e©Y526JC*B^'rSfiBlffcST7 RNA sKy*9- 
1?(DY639FSgJ*#fcJ:, RHA^fiR?Stt S: IT V>fe*>(Z>© 3 ' dATP. 3' dGTP. 3 
' dCTP, 3' dUTP*^^tt*tl.6a>»*^©^ya*IB*©*#^ill64^3!fc**ofe 
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o 

[0 0 3 8] 

FlC^t LT 3 ' 5**"*$"; l/*^ F*fcfcMfc© U #3 * U*? 1 FSHKttfe 

[0 0 3 9] 

±IB rjc* l/tf^FM'&aH&j lc#£-r6T^ y^li, i^.H #1£§?R 

[0 0 4 0] 

Sousa et a l.®£fiR (Nature, 364:593-599, 1993) tC^S ;|XT V^5£#;$i3£a> £ 

XY (T7 RNA aKU ^9--^©T$ ^»3S3£625*»e>634ICffia) fc'sU ?*;*Z ( 

47JCffl^)XtJt'\U y ?XZ£/\'J v9 7.kk (HIT ^ yMa£685^e>699(Cffi^) 
{C^^n^;i/-^ (Rfr^ ^»««6593^e,684lC*&S) «> «*T3* l/*?""F 

jcsEv* y sKs* i/*-*- Flt^»tfc©—»T?& 

*mm-Vi*> MffilZ^ ZL<Z)Jl-zflZffim~?Z>Mi£<D644. 646, 667lC#^E*t"<5 F 
»*&Y*iSlC««ILfe (0 5#I) . 
[0 04 1] 

733. 782&tf882© FJggtt. ;i/-^fc«S**ffi«JK*©1K«lC#:fi£ 
[0 0 4 2] 

$ e>lC*#§^li, T 777-S?ft*©RNA)K'J * ^-i£©T $ / BI3S3S641- 
6 6 7 IC *fJS & ■=> 3S#* $ ft -5 ftlft * © 7 ^ y ft I C fe V \ T £ tfr $ ft T V \ £ R 
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[0 0 4 3] 

iufB4ac3r)RN AsKU *^-i£&, 7 5;t0-?« ^ a i E- # — COSB^U 
^> @»T^bTVN^ 0 03;g:tf4&C, ±|24o<D7T-^ft*<Z)RNA>KU ^ 
^-ifCDTi* ,/M#I&Jfc*fcOT3*'r. CK^JfrgU *J, T7. T3. Kll ft&CDRNAtf 

HJV^ T7ilT37r-^^ £lC;*;jM&C^*£!-t S "7 7 - ^T'& »J , ^©ttRfcli 
ATS^bTVA^Zlt^^F-a-^Sn 3glCZ:tf)2ocZ)RNA>Ky fy-iKDW^tfr Z> 

<d m®t <£> ffe © rna^< y * ^ - if tc f £ z: h & it m t&m% ic *e £ £ . 

[0 04 4] 

N A#y *^-1flC;J3tt£. T 7 7T-i?ft*©RNA3if'J^7-f©75yi 
3S3l641-667tC;&j£'rS««t±, T 3 77-^*3(5©RN A3H'J^7-€iCoV^ 
Ttt> T ^ ./ S££§3£64 2 -66 8 7? & *.K Kl 177-^fi*ORNA/K'J^7- 
1?JCO^TM\ /m^S664-690T'S>U, SP6"7 7 - ^t&3fc© R N AiK V * 5 

-iflCoV>TfciU ^^^^633-670-efeS, hWX.-5 = BU&&£> J: 5 IC, T7, T 
3, Kllfi3fcCDRNA/j<y *^-iftt, M&Tgl&bTfc y , T7 RNA/tf U ;* ^ -1?&C 

o^T<z>^£, y^BH^joD^-rsftfic^s^RNAjKy ^--tfic^sg/s-rs 

[0 0 4 5] 

±SBRNA/ffy t^-HZLTi*. mX-lX. T7 77-yfl*ORNA5K'J^ 
7-fT'*ot, 7 ^ ;t^S6 4 4 £fc«6 6 7lCj3VvT^O i/y ^.M^ R 
NA^fy :7 — if 3c #&:f<5 iLffVi* £>„ T 3 7 7-^'fi*0RN AjKU 

^7-ft'«>t5t, 7^;iHI6 4 5 ££W:6 6 SlC^T^aS/^fc^-TS 
RNA)K'J ^M^-T&ZLilfcT-^So 3£lC, K 1 1 "7 7-^fi3fctf>R 
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N A >K U * ^ - if T* & o T 7 ^ ^ &$£4664~669<Z) ffif * £ &690 IC D */ 

S P 677-^ RNA/Kl)^7-t*T*feoT7^ / ^$«633~638<Z) |S[ * 

fe li 67 0 1 C i3 V n T ^ O */ > £ ^ "T -5 R N A ij< U ;* 9 — if £ Wn* 1" £ 3 t. *> 7? £ £ 

o 

[0 0 4 6] 

©i!>* < t % 1 o D i/ >{Cgif 5 i t t'J) 5 . ££>IC, SglS*!^^ 
[0 0 4 7] 

2fc^^©^MMRN AsKU ^-iflCfcV^, ^MMT7 RNAtf U ;* ^ -if F644 
Y, L665P/F667Y;&tfF644Y/L665P/F667Ytt, RNA'&J&fS'ft &as4H88rU ££>IC3 

* dNTPs©«ty u SF£S"?«*S*ifcBtvvt>f 7*#3T 

U<fcTLTV*fc. CIO.fc^J&flMxfctftt&'&'f ^HMT7 RNAtK U * ^ - if 
F644Y, L 665P/F667Y X &F644Y/L665P/F667Y £ M V * £ Zl £ IC <fc *J . DNA;K U ;* ^ 

- if £ m v * s &mb#j&/£& s^s^Mi/^At, nm-*Li&m tas %£bb#i 

^MMT7 RNAjKU ;*^-ifF644Y, L665P/F667Y$:^^'t S^:®® pT7RF644Y(D 
H5 a ) S.U { PT7RL665P/F667Y(DH5 a ) fcfc, £#$fHl^f£#-5§-#-£ 4-1^*15998-^ (FE 
RM-BP-5998) &tf5999-if (FERM-BP-5999) £: b T 1997^7^ 2 B IC ^ft&&T* 2b Z> . 
$£>IC, ^MMT7 RNAtfU *9-ifF644Y/L665P/F667Y££jg-r5*llS PT7RF6 
44Y/L665P/F667Y (DH5 a ) £lft#f Hlf^St #6364 # (FERM-BP-6364) £ 
UT 1998^5^ 2O0iC^f6^r*^*>S o 
[0 0 4 8] 
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1 o £ li ft J£*Jt © Wffi C W * 1 o £ fc tt ^ ft J2U: 0>*£S £ 3 * § J: e> (C 

ftfeRNAaKU ^^--^OEJRttV^ft*, ^©^Si&ffl^Tff^ £ £#ffi# 
[0 0 4 9] 

^HMT7 RNA sKU^^-^tt, M*-fc£. JetT^^^tCJ: y#^-r-5Zli:^T* 
T7 RNA #y*9-i?a6e^fc#ALT**$8^**-&»S!JCkT T 
7 RNA jKU^^-* ^at-e^-OC^JgWCffiS-rSlHISSsiSHpa I, Nco iS&lCtt 
S*ft*|g«S:PCR«S«:faMUTSEII«:#Abfe»3Sy9^$ K&*35-*-&. «fc 
i<z>»3K^9^^ K&fflv^ *MM)H5 a u >f V ^ n fcT 

-D-^tftf:?? hfcT^y S/K (IPTG) SrgSilJ-f 3 ^M1?T7 RNA 7KU^^-if 

[0 0 5 0] 
[#§^©^&*] 

* i/*^ y y * i/*^ Fastest y < * 2 y 

, yjK** i/** K©*;atf 3* -?M-*^y>K** u*^F©*T?%*ft-?ft 
«aas©asucj:y, Hi^©#y&3:ft#jcii#&5i:v*ofc, ysK^^i/*^- 

F^©#y&#te*£#^S^7X#5J><fcV*J&\ J^VHS£<&VaRNA 3tfy*9 
- if « r -5 = 

W^»tt«:^'r**»qii©RNAJKy^9— tftt, W096/144341CH 

[0 0 5 1] 
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mmm 1 

^ii&Hitt &T7 7 J^T©J:e)lC«igLfc 0 *J^SC600£LB 

(Bacto tryptone lOg, Bacto yeast extract 5g, NaCl 5g$:l U V # — 
iCigfrU PH 7.5lCHML/fe©*>, tf- U->aCT$£BLfcigifc) 200mlfC 
ilU M^S^OD (600nm) =1.0K3tbfcf$,&T*> #M^^2T^§£ 3 1* 
. ^<Z)^OD£i&Bfl$&C$I/£U 0D^#{C^*,fc^7?Mvi>^tCT, SttJgS 
&£>^. NaClS.UtjK UX^U^^U n-^eOOO^^-tl-^nft^ig^ 0.5M, & 

mo%iz&z> zoizjjaz., £<mw&. -m. 4x:izxmnh. mm^^-^ 

fc. ^©ifcMSr^Slf^T***, SM^«^ (10 bM Tris-HCl, P H 7.5, 10 mM Mg 
S0 4 , 50 mM NaCl, 0.01% gelatin) iCTfMLfco 3<DT7 7 y — is CDWkffliffl. 3e 

, 1.267g/ml, 0.817g/ml, 0.705g/mlT $>5^?R) ICJI® U 22,000rpnO?2B|f^ 

mzftmh. TEmWWL (10mM Tris-HCl, pH 7.5, ImM EDTA)T^*f CsClfft# 

£l&£Lfc„ mzz.<z>7 7-*?mm*> 7x/-;i/^SiCj:t;, 7 
£^i4£-tt\ T7 7 7-^; ^DNA&JfflgLfco 
[0 0 5 2] 

T7 RNA Jtf'j ^--fefitte^terCD^V ADNA, 39,937i«*f(E>p3, 31712)ME>58 
22#SICH- K£;h,TV*£ [T74V A«e^-<3D^*Be^JlCOV>T^ DunnP>lC 
J:oTgBC?g££*XTVN5(1983, J. Mol. Biol., 166(4) : 477-535) „ *BU 3g 
^pCDfTlEtf&MGeneBank, accession No. V01148 J02518 X0041K3DT7 77"^ 
DNAU#J#J80] o Z.<D>fJ J^mk^mmt LTPCR£#JJBLTit*IU &>T<D£5 

iz&m*^? z-izv n-->tfLfc (®9#m) = Tfcfctp, 5' ^izmmm 

m Nco I ^tfrgMftSr^tl^ft-g-^ T7 RNA /tf D * ^ - -tf N^JgT^ 
/®?fg^_t^C#Mlfr&^-f T-(T7Rpol-N 5' -ATA TTT TAG CCA TGG AGG AT 
T GAT ATA TGA ACA CGA TTA ACA TCG CTA AG -3' ). J&T$ CpfcSgT^ J 
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T$iUC#M6?J&^ , V-Y V-( T7Rpol-C 5' -ATA TTT TAG CCA TGG TAT AGT GAG T 
CG TAT TGA TTT GCG -3* )£MVM:. ZL&Bfm&tt PCR jgJCfc U Jtlli U 
fe„ ZLO) DNA :7^**>h£ Nco I T'MttU lXTjtf n -**ft8c»S:fT^ 
. Bfl^ODNA^^y^ > h t:7%n — Xfrt>yjV Gene Pure Kit (—yiHy 

P-y) «:Jg^T»3Kl,fc. ^tl$:Nco I TfaHfcLflBU >iftb^W^ # 
- pTrc99a (7 7^^/7 • /Htf^) tlitSifct' T7 RNA sKU*5- 
if SrlSie^-rS PT7R S^£MT7 RNA /KU ;* ^-if Zftm^Z?^ 

*3KpT7Rtt, *»»DH5 a JCJg«*gij| U ^S7>tff V >»tt?:^ 
MM?:, ig*U ig^lWlClPTG&SsftlU S&S't* # -pT7RlC-g-* tv^Trc ^ 
nt-^-$:ii$tfc. IPTG*JlI2«pra*, *»»«:IBJRU £MS«£SDS- 

jK y t * u ;vt ^ K^/i/«^cacj&Ki <fc *; #*f ifctia, T7 rna# y ^ 9 if <d 

#^4T*&£99kDatf j£tc, IPTG$:^bfc^©*SaK<DA> Ktf^ftStlfc. 
o 3tf)®eft£3glC, Zawadzki, V£>, 1991, Nucl. Acids Res., 19:1948 tCgfc 

V^^MMT7 RNA rf< U * 9 -if tf>3fiftg?£ t If t ^ £Rf C^rSrefrS Zl t #ffi3fe 
£) T'#SSLfci:3 5, T7 :7n j E-#-#JSttCfrui'rsRNA5Ky ;* v-if©?S 

[0 0 5 3] 

^MMT7 RNAtfy *^-if fe&jS-r&fc&bCPgiSgC^^ K<0«jB 

(1)^MMT7 RNAjKU ^^--^F644YS:^g|-rSfe«)CO^y^X^ K©«iig 
(SI 0#«Q 

W£MT7 RNA /}< 'J * ^ - if »te^-CD*fALT&£ pT7R $:^MlCbT. T7 R 
NA 3#y *^-if 3te : f©C5lci8«lC«ai-6iW»*fR H P a I, Nco I IS 
Ki**;riSlB«fc PCR &&ffJ/9LT^JIS:#Abfco 3€fCf¥L < £ 

V-F646Y(+) (5'-GTT GAC GG A AGC CGT ACT CTT TGG AC- 3' K F646Y(-) 
(5'-GTC CAA AGA GTA CGG CTT CCG TCA AC- 3' ) £ ^tl^tl^MISS^^^T 
gP&£5' 5|53glC#0 V-T7RNAP-Hpal-N (5' -CGC GCG GTT AAC TTG CTT 
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CCT AG -3' ) , pTrc99a-PstI-C (5' -GCA TGC CTG CAG GTC GAC TCT AG -3 

' )&m<^t pcr kj: y-f-ti-erua dna 7^*-* y v zmmLfc. ZLtlt>(D DN 

^y^-rz:i:T*SWo^M©^A^ti^ dna 7^y^>hfe^bfe 0 z.<d dn 
a y^trty h &T:ffn-;*>f;btt^«iic <fc y, @ift<D;*:££tf> dna 

Ni:pTrc99a-PstI-C$:MVNT||lfipSU, fflRBagHpa I , Pst I t'MLfe. 3 
©DNAttl%T^fn-^«^g&$:f?VN, #$£Lfc^, g m<DMk?^ tf * > h 5: 
-SjyffiU ffiiSbfco dtf) DNA pT7R GDHpa I , Pst I DNA Z7 

7^>hi:tttiiez:tT«^AL, *»bdh5 <* ic^jhesi u mm 

fiSlC^M^#A$4xTV%S^ife»*^?SigLfeo ^bt, ^HMT7 RNAtfU* 
^-1?F644Y££jgf 5fc#>©#|§J3i:^X * FpT7RF644Y ZICD^^X^ K 

# £ O^MMT7 RNAtK U ;* ^ - 1f F644Y©£g&, ^£MT7 RNAjtf V * =y - if(D 

%.m£m&. ^y^x^ Fz&ti*mmzmmh. iPTG^ss^s^fcicjcy. 

[0 0 5 4] 

(2)^MMT7 RNAjKU j*^-ifL665P/F677Y££jgi-£>;k#><Z>2&35i^X^ Ktf> 

(MiiMi 2#m) 

^MMT7 RNA jKU *^--t?L665P/F667YCD^il&, $fe©F644Y©^|m«l, PCR 
?£ £ ^ - * JC L T JWT® J: e> iCff o fc„ 
[0 0 5 5] 

SfcT, &&m7 RNA tfU *^-1f«^&|£o|£^*#-pT7RtfJ<Z)T7 RNA 

#y *^--&&te*Mmtoiz. w£mmAmftzm%iz?z>t=.&mmBmxhoi (ct 

CGAG)£#ALfc„ 35lC^#ft{C&^£ £ "7? 4 V-ApaFl (5' -CAT CTG GTC GCA 
TTG GGT CAC-3' ) £ rf'y <i T-Xho-R (5' -CCA AGT GTT CTC GAG TGG AGA-3' 
)<Dffi.&-&t>1*:T*. Xho-F (5'-CTA AGT CTC CAC TCG AGA ACA CTT GG-3' 

)fc^7>f V-Af 1II-R (5' -CAG CCA GCA GCT TAG CAG CAG- 3' ) (Dffifr&tDlt'V 
. ZlffimUhTftm^V *-pT7R*m^T. PCRfcfrok. lf<liLfcltf#©DNA 
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Wmtf HI hXhoIT'^tl^ '*l $ £lC?8gi'<*#-pT7R£^#)ApaIfcAflII 

KDH5 a izmmmm U *5i£^f| T > tr S/ U > £^£«y^P«-tT*£W-r £ 3 

ffifcfi 1 ^ T7 RNA tKU ;* ^-Ifa^M^WlCMIS^XhoIgp^^^nfe^' 

FpT7R-Xho£#£. (01 0#j£Q . 3 (DXholUmt. OTMiXhoIT'MI 
•tSZlillCfcoT, £&tfl)NA©&«fB^J&£&m\ ^<Z>#££ 

5tfg'5Tfg'r&& = ZL©y^X$ FpT7R-Xho&£|M£ bt, ^ >f V-Xho-Rh ^ 
^-f T-667R (5'-GCT GAG TGT ACA TCG GAC CCT-3' ) <DMfr-&£>l£ £ ^=7 4 V 
-667F (5'-GCT GAG TGT ACA TCG GAC CCT-3' ) Z.Zf'jJ V-Af HIR(7)M*-^t> 
-&T*4l-^PCR$:fTofeo 3©PCRjg4^&Dl:M£IM£LT, DNACD&MJ^Jfc&Jt b 
. :7°^-f V-667RfcJ:tf667F©ie?!l£iitIgL^ ^tl^tl £2%T #n 

^^©DNA7^^^> h£3J»j ffiU Gene Pure Kit£JlVNT, i©DNA7^^ 
>h&*MSUfc. £©*MSUfc2o<Z)DNAt:»-&U ^St lT7"7>f ^-XhoF 
&tfAflIIR£jaVNTPCR£*TV\ ifiJgLfcDNA:^?'* > h bT>^ 

hoIfcAflII&J8VATMfcRj£«:*TVV i*l&-^i«>1BII»**XhoIfeJ:tJtAf 
Itfe7*7X^ FpT7R-Xho{CT4 DNA 9>f 4*-* £E ^T^Si^c C1©£J8 

DNAOS&ffi&frV^ BW©SE»^#AS*lTV^S^^:DNA*^tlSB^J!I©»3fe^:ffV^, 
flfcSBU ft»»K:B»©3EMMT7 RNAjK U ;* ^--^L665P/F667YS:^jg-r-6fcfe 
FpT7RL665P/F667Y&*aSUfc (El 2#H) . r©^^^ F 
**e>©IEJ*SJT7 RNAsKU *^--fefL665P/F667Y©£jg&. ifr&3!T7 RNAjKU*^ 

F&frfr*»««:«§IU IPTG&^-fS 3 £ \Z 

[0 0 5 6] 
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^msLYi rna /Ku^v-jf (pmm 
jzmmizmALr=.&mmT7 rna #y*9-if5a«&HfSLfe. 

i*N #g&R©^£SlCC^TteMJCChamberlin, M et al. Nature, 228:22 
7-231(1970), Davanloo et al., Proc.Natl. Acad. Sci.USA. , 81:2035-2039(19 
84)lCfa^2*lTV^„ £ *blZ*m£.mizmi>Tl*. Zawadzki, Vet al., Nucl. 
Acids Res., 19:1948(1991)lC#££*lTV^„ 
[0 0 5 7] 

^hmt7 rna tfv *5--v\,$m*&iiz-£Tmvi3&iT*mmT*z2>o &gkm& 

= JWT, ^MT7 RNA3j<U ^^--fe*F644Y(D«Sg^S:Mat^Sc F644Y©^ 
# -pT7RF644Y£;*Cj&@DH5a IC#A, m£^SC7> tT^> U > Sr^A^LKfiMfi 
5feT, ^^^f#(CTOD(600nB) = 0.4—0.6IC& o £ >f V^ntT/b 

-^-"f-HriS^ f ? V tf^y 2/K (iptg) £#Siggo.4mMK:&3 J:e>icin^, Jg&C8B# 

-®^*^j:yiog(z>Ma*©*Me##e>:ft£ 0 i©^»a«#s:ii[<K:«ffl 

Sg©£T #fab&v>pg*J, £fiJS*T<z>SRI& ff*Klto~5T;K:T* 

Jg1"So i<Z)tSttM*©10||©«s^««* (20mM Tris-HCl, 

pH 8.1, 130 mM NaCl , 2mM EDTANa 2 at 25t;)-egfeV%, ^XPAfotfrW. (5,000xg 
, 41CICT10^K) U 10#*©V— 4r-5/a>««* [50 »M Tris-HCl, pH 8. 
1, 100 mM NaCl, 0.1 mM EDTANa 2 , 5 mM 1/4 h—Jl> (DTT) , 0.1 mM ^ 

>lf$s?>, 30/tg/mi 7ii /i/^/M-y K(pmsf), lo^g/mi 

. AS/h^i/y] ICflUVU V — 7 T>f -V-450 £MV*> 80W, 

l5#|ffljMiftft«&^K#&«5k ttSfeiftTS**. i^v>T, 12,000xg, 4 

T;icTio#ra»i&#aiu iM£ift£i&v>fc 0 #e>*ifcj:»fe«#pb3!fc*«e>, 10 

%mWl* hl/zfbv( */>Z*P^< niTU #m&2.0%£ M&C30 
#BMt#*:ttttfc. 12,000xg o 4T3K:T10#ra»<&#liU ttjR£|££U »5fc 
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«6^c%fil^L**«e>*inL, fftfftjg (30-60%«fegcifc|R) , JglCJi 

»&90%ffifP«iK3ctC3a:SJ:-5JC3»5R8ft3cS:aoit, 4TCKT 1 B£ISia£#U SUM, 

, 3efr£#*T LfcilZLS, RNA 3KU>19— 3 

0-60%fi6gcH#lC#£U JWfciOWdfr&E^TftSS&Jt&fc. 30-60%«g^cH 
&tt^£<Z>:fc9i»ffflffl![ (20 mM KP0 4 , pH7.7, 100 mM NaCl, ImM DTT, 30 as/" 
1 PMSF)IC»«U HE8««500«llCT, 16«rira*rU BB&l/fco 3<Z>^flr$t 

*n-r-5c #v*t?, icA^ASHftiiiice, 280n«©^»RjR<fe3Bt««tftmsn 

< fc£ * T*&?£ U * 5 A^«(Z)^40^©#:«©|^-^«f?S*©0. 1M—0.64 

MT7 rna 3Ky^^-^fcJB*5n*^af5f5B^«eR^#« , r&^ifS:iftaE'r 

•£tf#lB&#fc«>, ^JlU y9-<D%5J*1&mWl (20 mM KP0 4 , pH7.7, 100 mM NaC 
1, ImM DTT, 30/ig/mI PMSF) lC*f L T W^ffi U Aft^S*^ £f?o fco 

^(Q-sepharose, 7 7 ;i/V $/ 7 • A>f Ttr 9 ) iCtfilJ U RfJMffUJiT?, 280nm©^ 
^MliRjRftK^ttm S < ft * * T?8fci* U iJ^ A#»tf)$j40^<Z>fl;tt<Z> H— 
a«?S*©0.1M~0.64M NaCl^)e^mS^JiST*^m-r-5o ?§ffl?£«. 

#ffiU BttcD3EMS!T7 RNA sKy *^-^£JB;bftS#^*f*j£fcfiS«## 

^i-^^M^^St-'Sc Ha»ft«Tfl40.24M ©NaClfJaStCjiV^SftStt-r 
T'S)So £<Z>3fi*&*tf#B&lfe«K 500ml©^#MaS?S (50% glycerol, 2 
0 mM KP0 4 , PH7.7, 100 mM NaCl, ImM DTT, 30^g/ml PMSF) fC*f OT16B#|Sj§ 
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*S K&»Si:L/TfflV\ m£.MT7 RNA atfU *9-i?<Z>rfjJR& (BRL • ^^3*t 
) &«mfifcUT»3R#«tt£&JSV*T, RNA-&J&RjS&fTV^ L£RNA£ T # 

fcRNA<Z>##©ga^M5S*lSfc«>, H«ftcaRAUsK5i^ 1/7 — iflCRI l/TCD 
„ «rtBT?&S. JfcMWfcWfcLT, JSA±tf> J: e>&Xg£ fig 

iy y £2,500, 000#&£>^MMT7 RNA 3KU^^-ifF64 

4Ygfi S^ffSS tl, 3 tf^atCteiS £ A, i?RNase©igA tefS#> & tlfc V\, 
[0 0 5 8] 

§I^W4 

3' dNTPa$^ft<P%y&<»aEg)3cS 

WIS 3 n ^M§ET7 RNA rff U * 9 - 1f F644Y2SL L665P/F667Y £ ffl V % T 3 ' dNT 
P09tyai*a&*&BF*S[T7 RNA jK'J^^— ^i:JKT©J:"5lCJt«Lfc. 
■4 If h □"e©te^jKj^l±. M*J£> Melton, D.A, [Nucleic Acids Res., 12 
: 7035-7056(1984)] tC J: oTa*3ftfc#i£&—aJ&&LTfTofc. S&JC^ttft 
iCizfr^Sil, T7 zfU^-^-^ir Z^^XS. K"S* # -pBluescriptKS(+) ( 
Xb5*S?->a) WlfiSlRPvuIIftSv^ttScal^fijSL, HURtCLfe*© 
*mMil LT«V\ 3' dNTP<Df|^#i; It, W096/14434lC|B«3tbfc#Ss«:# 
MLTMlfe^ • *-#-^&&5-:fc;i//tf3f t/-X-D-#^ >4MR 3 

' -^^=¥i/i/^-^>-5' -by h&150/iM, £ £>lC500>ctM GTP, UT 

PS.t5250AtM ATP, CTP, 8mM MgClg, 2mM sperm idine-(HCl) 3 , 5mM DTT. 40mM Tr 
is/HCl pH 8.0 (BRL, ^3tt) ©&f£TKU W£MT7 RNA 3tf >J * ^--fc?(BRL, 
^^■=ltt»*Vxti-^5K>2?->S8) , ^MMT7 RNA iKU ;* v-1fF644Y&£> 
WiL665P/F667Y 2 5 £#0;*.T, ^ffK/Sfl^lO 1 £ IT, 37T} , T1B£IS 

fc^»ji«SK:J:y««««:«M«L, »Mtott»4>5£x,K3Ki/-*--&JBv% 
±SB5-jtj/i/3K*S/-x-n-# , s 3* -^tf^fS/S/^s^-s* -h'J7*^ 
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[0 0 5 9] 

Utl] 




[0 0 6 0] 

&to£tt5il&to*&&&*t-rt-- J*Z/<D*BI PRISM 377 DNA 
Sequencing System^*! gfcV^I^Ver.l.OlC^V^ *M7^ K/EDTA/Blue d 
ex t ran loading buffer 6 n 1}C*£«?U ^(O 5 %2fi 1 6MJ@£fj|/4%n > 

yi/>$;*-™7* «j^t$ K?g?£ (fmc) &<&tti/-9^2/7>mmm&&>ffl' 

£MW ABI 377 DNA Sequencer&tf^flfya ^9i»tC J: *J 8¥#f Lfc„ ^©^^ 
£013 ;i/ • >f * - ^ t Ltit. ^MMT7 RNA >j< U ^ ^ - i£F644Yki:^£ 
M17 RNA jKV tflCig^T, ^3|^(Di/-^a:>X^^-^e>tlS3i:^ 

^700^©sg^%%ffi|gStlfeo 
[0 0 6 1] 

JglC01 4&tf® 1 5&C, ^;ft^*lF644Y&tfL665P/F667Y£mv^T#£;ri£:S/ 
-?3iyX^#-<Z>V:->?&m*:m&MT7 RNA jKU *^-1?$:M^T#£>tl£: 

*Ui. F644Y$>2>VNliL665P/F667Y©^M(C<koT, 3' dCTPf^ffctf) 

i&y&#^#afc#£*i£:z:£: lib, ££>jc, 3tf>^M§?T7 rna jKU * 
fC J: S #, BEtC#&i"& DNAtK U * v - i? IC £ S &gIB#I&5£&<Z> t= - 

# £ g tC PS WL "T £ 9 * - # * # tt £ # o T V * « 3 £ & ^ b T V * S . 
[0 0 6 2] 
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*V . ^_^_gs lC j; S$/ _^x>X^^S:, 5»i?$n^^MMT7 RNA 

;*^-i?F644Y&l>*L665P/F667Yi:gF£§?T7 RNA U ;* ^ - if ICO ^TJ^T 

>f > • hl*hn-e(Z)e^f&«, H2£ttf47*0f3*L&, Melton, D.A. (1984, Nuc 
leic Acids Res., 12: 7035-7056) &C i: oTj^3;nfc#M£JBV^ 0 S^tCj^tt 
6?ffCi£^££:, T7 ^D^-^-$:ttS^7^^ K^* # -pBluescriptKS(+) 

MI5S^PvuII$>SVNliScaIT^/SL, >8§S#tlC bfe t>tf> btffiW 
3' dNTP©R##i:L*C. W096/14434lCfH«$tife^^$:#MLT^Lfc^-r 
- # - ^ 5-3&/l/Jl?:*S/n-#$ >6G=gg§fe 3' -^sT^^T^y >-5' 

-MJ7*^7i- b, 5-i3Jl^^i/U-^^ >110^|$ 3' 

>-5' -h'j7*7x7x-h, 5-;*j;i//ff3rS/-X-n-#5 3' -f^^fS/^/ 

-h'j7^7>7i-b, 5-^;i/^^r$/^ h^^^;i/n-^^ >^^Ie 3 

' -f**S/9'J S?>-5' -h'J7t77x-h, c5 £>lC500/ctM GTP, UTPfttf250 
#M ATP, CTP, 8mM MgClg, 2mM spermidine-(HCl) 3 , 5mM DTT, 40mM Tris/HCl P 
H 8.0 (BRL, *?zfz2W) ©^#TIC m*£MT7 RNA jKU * ^-i=f(BRL, =¥?"=I 
%t$>Z>^\*-ytf>i?->m) &5W«MST7 RNA tKU *^-i£F644Y 2 5 

7=^**G-50#^A (77^7i/7 • /W:T-5^§g) £JBV%£4*;i/2ti®2SlCj: »; 

JlfB5-*;i/#^ri/-X-D-^f^ >^fS 3* -^dp>>i/^^>-5' -hU7^^ 

i/D-^*^>6G^ 3' -^^i/T-rV >-5' -hU7*X7ai-h, 5-#;i/ 
3ff*^n-**S >110fS|$ 3' -TXr^i/ITTS i/>-5' -b'J7*^7x-K 
%.&5-lJ)lM**/7 L h^*?->VU-#$. >&ffi 3' -^^i/^U ~ h 
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[0 0 6 3] 

[ft2] 




h 

[0 0 6 4] 

[ft 3] 




5-*;i//KdrS/n-^^ >110^ 3' -f^^ri/^7;'»-5' -h'j7*X7x 
- h 

[0 0 6 5] 

[ft 4] 
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Me Me 



[0 0 6 6] 

fg^S-arfeM^^jSr^^^tt^-^^^^V-^^ A>tf)ABI PRISM 377 DNA 
Sequencing System^ »J &V\S£l?!#Ver . l.OtC&V^ *;i/A7^ K/EDTA/Blue d 
extran loading buff er 6 it HZ^M U -t C3D ^ 2 # 1 £ . 6MMi?i/4% n > 
yi/>2?-V-™r^U/I/T^ K*tt (FMC) Sr*tfS/-^3i>^jW«fffl3Etty/I/ 
SrflfV*, ABI 377 DNA Sequencer&tf fl?;&T ^ □ AlC <fc »J gj?#f b fc D 
. 01 6lC|S^bfc#. ^MMT7 RNA 7KU^^-^"F644YfeSVNliL665P/F667Y 
&0£^T7 RNA jKU *^--feflCj£^T, fcf-*3&K#ie<. J5Kl^y*#*l> 

[0 0 6 7] 

^MMT7 RNA/KD ;* ^-1fF644Y/L665P/F667Yfc£g^5fcg>(£>?g31:7''7;* ^ 
Kg)«jg (ggmi7#fig) 

^MMT7 RNAsKU^^-"tfF644Y/L665P/F667Y©flm5H:, 5fc(C#H6 UfcSfcHMT 
7 RNAjKU *^-i?L665P/F667Y££jg1-£$ggi^;*i* KHH^M (HJSM2# 
10 £^HtlC, PCR£/<-;UCl,TJ^T©<J: "Metro*:. 
[0 0 6 8] 
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T, ^7>f V-Xho-F£ V-T7-D0UBLE-R (21mer :5' -CTCTTTGGACCCGTAAGCC 

AG-3' )©I*^fctt^7'fe- T7-D0UBLE-F (29mer : 5' -TTACGGGTCCAAAGAGTACG 
GCTTCCGTC-3' )£^v>f V-Aflll-R <Dffifr^t> J &T*& * PCRSr^o fc„ ZlCAPCR 
jt^fcttSMUMi: LT, DNA©£HB!#f&&j£U 7'7 > f7- T7-D0UBLE-R 33 <fc t£ 
T7-D0UBLE-Ftf)@B#J£Btfg^ ^ft^ft £2%7#n -X«^?fcIifr<M7VV gift© 
*££<DDNA7 5/y;*> hfcMgLfc,, Zl <Z>¥fSg b 2 OCDDNA&M-& U £§M£ 
LT^7>f V-Xho-F££tfAflII-RM^TPCR3:?T it(SbfcDNA7^ > h 

fflt&mXhollSJi&kfniX'mmist-Zf^ * $ KpT7RL665P/F667YlCT4 DNA^>f>f- 

£^£DNAt&M2#|tf)&5££f7VV «SL, «*F»JC RNAjKU* 
5 --fefF644Y/L665P/F667Y&£jg-t5 &g><Z>&3R^7 X ^ KpT7RF644Y/L665P/F66 
7YSr#SILfc (Hl7#fiS) o K^e>©^MMT7 RNA/KU *^-i£F6 

44Y/L665P/F667Y©£jg&. ^£MT7 RNAjjf U ^ v - 1f (D^Mil Ht*&, 
5 F&3-*f*»»«:#*U IPTG&«6Jirr5£fcK:J: U^^#Rf«gT-feo fee 
[0 0 6 9] 

I5MMT7 RNA/K U ^ =7 - 1f F644Y/L665P/F667Yg)#jg 

^MMT7 RNA/K U ;* 9 - if F644Y/L665P/F667YW\ HJ6M3lCfB«©^^ £ C 

^^•e^RTIg^feofcc l*Mift&M£: lt, iu v * -©Jg#?£fr£> 1,000, ooo 

mUom^m7 RNAJify *^-1?F644Y/L665P/F667Yga®#HfSS£*l£:., 

tifcRNA/tfy sDs-d<y 7? y ;i/T^ k^/i/«5c*»»ct, 

[0 0 7 0] 
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3' dNTP^^flsca^ u &&m<p&n 

mfi#S7TfJ»JSbfeSEaS!T7 RNAjtfU *^--fe?£>U l^*^ K (NTP) £ 3' ^ 

U^r^ K(3'dNTP)CD5iy^^^$:J^T<Z)i:e>JCS!l^bfe„ 
m^-R^mmit, -7^*$ KpBluescri P t(KS+) (Xh^#S?->*±) £f&IPg 
PvuII-^j&U ^^Lfc%©$:MVA, ATP, CTP, GTP, UTP& ^4x^4x2 
50uM. 2mM spermidine-(HCl)3, 5mM DTT, 40mM Tris/HCl pH 8.0. 0.1ul(Z)[alp 
ha-32P]UTP (3000 Ci/mmole) ^MMT7 RNA/K U ^ ^ — if F644Y/L665P/ 

F667Y&25#&, jRfSlCfflV^. -eLT, 2gi(DSJSt (3' dATP©«s2fDXl± 
Ss#n OSmglOOjaM) ) £MjgLT, 37ti, 60^^$-ti:fe o fbt, ZKD^fS 
%^*%:DE81 paper (r7yh>T>:ft) IC*3K-/ h U U >^1B?£T*3[HlSfc#, 

DE81 pa P er$:i/>^ b-i/a >A>TT;i/iCAtlT, 1/-S/3 > 

y#e>tifcS(ftf?S'f4ci: 3' -dATPosstftK mMM&<Dm}itt>m?2>z.}nz&-o 

T£*l£# [al P ha-32P]UTP(Z)^y^»^MSn-5^S:#mbfc 0 ^m^fit^:, 
ttMT7 RNAstfU *^-if<Z>R&W^l. 0 0 0 £ itm b T# tlS^BM^ft £3t 1 

[0 0 7 1] 

JtfBF644Y/L665P/F667Y^M£Mcf$*.T, SH4MT7 RNAtf U * ^ - 1f, HJfcM 
3 T*f#fe^^MT7 RNAvtf U ;* ^ - if F644Y3g L < &L665P/F667Y, X tt^JfeM 2 & 

3 £ |^=m(5D^^T*«^5|t$g L t=.m.mmi RNAtf U * ^ - if F644Y/L665P, F782Y 
, F733Y, F646Y;gb<l±Y639F£MJ&tCfflV^ IS«^$:#fc= ffiMifrffi&^tl 

mio&mt. jRn^sv^eif, 3'-dATP£i&y&^-3- 

U*^-ifF644Y/L665P/F667Ykfc, BFffiSWiRJ:*.). 5.58#, 3' -dATPfcSt »J 
^•Tv^i?iT?;&£Z:i:£:i;t$|e1-£o F644Y/L665P/F667Y^#te, fEJSfb 
^Uli^C^t, tiot^S' -dNTP£# U &tf/t>f TX<D'J>t£^Kgig8.WM 

[0 0 7 2] 
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3 dATP|^«£^RN7|\ U>T7 EWTOxT/Six 




O. 1 OvJ 


F644Y/L665P 


5. 130 


L665P/F667Y 


4. 71 1 


F644Y/L665P/F667Y 


5. 580 


F782Y 


1. 173 


F733Y 


1 . 075 


F646Y 


0. 459 


Y639F 


O. 930 




1. OOO 



[0 0 7 3] 

^MMT7 RNAaKU ^ 9 - If F644Y/L665P/F667Y £ £g S/- ? X > ^fc/fcffil 

o 

PCR(Z)^Mi: L/T human thyroid-stimulating hormone (hTSH-/3) cDNA?cT7:7° 
0^-#-$:^-f £BS750ft5fcC[>:7°^;*^ FlC-tf-^n-n^Lfct)©*:^ 
fe„ Zl(Z>hTSH-/S Stio^^^ K, 100fg&MV^ # n — — > ^*pH$t£ & t&tif&'V 
#^t-t-5L220y^>T V-(5'-TAA CAA TTT CAC ACA GGA AAC A-3' )&tfl211^ 
-fV-(5'-ACG TTG TAA AAC GACGGC CAG T-3' ) T*BLl&WLMZO n l^PCR [(94^ 2 
IIS, (94"C l£\ 551C 721C 1.5#) 30®. 72*C 5#] £?To£„ 3 CO 

pcR-e &mt=.pcmm<D 121 1:/ 9 >r v - ©tsk ict7 y □ - # - 5 . 

[0 0 7 4] 

iz-^x^^^^^/^li. Melton, D. A [Nucleic Acids Res. , 12:7035-7036(1 
984)] lC^$tlTV>S7j^S:fflV\T^ofe = 

_t!aPCRMjCDftl# 1 GfolOng) &*/-*x:/ V^fc. SJStt, 3* dNTP 

©m^iibT, mmmsrm^t-tLmmwfj • # — ^-4^ MR6G-3' dAT 

P[5-3>;]/#3ri/U-#$ >6G^3' -f^^r^7f; i/>-5-h U 7*^7x- h 
(n=4)K 4/tM R110-3'dGTP [5-*^/jK* i/U - >110££f&3' -t^^t^T J 
t/y-5-h V 7*XZrai- b (n=4)], 80/ttM XR-3' dCTP [5-^;i/Jj?^P i/-X-U - 
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is* i?>-5- hV7*X?3L-h (n=4)] , 20 n M TMR-3' dUTP [ 

a:- h(n=4)] £MV^„ $e>lC500/iM UTP, 250#M ATP, 200#M CTP, 500 fi M G 
TP, 2mM J*^;!/^ ^>-(HCI)3, 5mM DTT, 40mM Tris/HCl pH8.0 (BRL, dr^nft 
)©^#T, RNA^U *^-1fF644Y/L665P/F667Y 25#fe$:iPX-T, 

ftR/SflaKlO/ilfcLT, 37TC-C-l*iaSiiB«:ffofc. 
[0 0 7 5] 

Ss K: «fc y & »» U ftSBgft tt38M>5£ x A sK 1/ - * - & ffi v * T a«8*6 H 

i©tt«S*fefilS«>€:«5SC^ttA--^r>x^/V-^-vy1>©ABI PRISM 377 
DNA sequencing System^ »J ftV^IJKVer. 1 .OtCflEV^ *M75 K/EDTA/Blue 
dextran loading buffer 6fi\K^ML. O *> (D2 /i 1 6MJg*3?t/4% n > #~ 

fflV*, ABI 377 DNA sequencer&;£Jt|j£#f ~fU V*? A (Sequencing Analysis Ver.3. 
0)tCfcy«WrU il/i'hn7in^7A^ 0 018lC^-©M3l£^-t„ 
«k 5 5/ - * x > *8¥#r # rTIB T*& S . 

[01] T7 J AJLGDT7 RNA y ;* ^ - i£3tte^-i: 3 - K £ *lT V* £ 

T7 RNA sKU *^-H(DT$ JWEffl (fif¥) . ±«Bu &£flB£K Tl^tt^© 

^J^-^-^GeneBankKl^gi^tiTV^T? ~7 T — Z?*f J U (Locus T7CG, 39,9 
37&X*f)©#-5§-£^U T$;m<&g^lZ. T7 RNA aKy*9-1?g*&ja>ll(* 
>)S:14: LT, £«883T * 7 H35iS;fr£>J!fcoTV*S£4:&3oVr. 
[02] T7 7 7-V*fJ2*±<DT7 RNA #y ;* 5* - if £: n - KSflTV* 

ST7 RNA 3K'^5-W^8iJ!I . ±Stt, &SIB#I> Tlttf 

<0BB^c^j£i-*7 3 y»BB8l£a%L.fc. 5&SB<Z)«^tt, %SS^®«^, DNA 
SB^Jt 5 — #^-;*GeneBanktC:3l0§$;riTV^T7 77~^M(L cus T7CG, 39 
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,937J&S*f)©#-t T^y^©##«, T7 ENA jK U * 9 -if ^ft#J©M( 

[03] JB^S^SftT^S^T-^fiSfeRNAsKy *^-if<Z>75 JWM<Dit 
Wt (f&¥) o «.LS<Z)T7 RNA tfV t^-HZmmULT. • &T7 RNA /K'J^7 
-if £I^-(Z>75 ^Bt -«#Jft. ftTm©*«-t^T(D/KU^^-iftC^ilL 

[04] 3l&$g££;ftTV^ 7T-^fi*RNA3jf U ^ 7-f ©75 7 MB#I<Z>J£ 
& . «-h©©T7 RNA tK'J *^-if£gif£:UT> • »T7 RNA sKU*^ 

-if £Hf-tf)7 5 -JifciR, ftT«©*tti-^T©#y*9-1?K:&jfil/ 

[0 5] T7 RNA /K'J ^ 7-t*0^aHAifi©M= &&g$:mz. 

[0 6] T7 RNA 3tfy*^-if £T3 RNA # U * 9 -if ©7 5 >> mBB^J^Jtie ( 
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